recording media, the structure of the material has been studied by many investigators. However, due to the fact that (1) the structure contains large amounts of cation vacancies so that it is sensitive to the environment, (2) the small particle size, and (3) the di~ficulty·in growing single crystals for X-ray determination, unambiguous .result for the structure have not yet been obtained. Thus, it is the object in this study·to utilize convergent beam electron diffraction (CBED) so as to allow examination of individual particles to be done so as to determine their crystal structure.
Experimental
In the present study, two commercial Y-Fe 2 o 3 samples from different sources 1 were obtained. Samples from the audio tapes were prepared by removing the plastic su~strate with acetone solution and ion milling the magnetic 2 coating until it was electron t~ansparent. Samples from the powder particles were prepared by dispersion on a carbon film coated electron microscope grid. The particles examined were about 0.2 -0.45~m in length and with a length/diameter ratio of about 5. All microscopy and microdiffraction (CBED) was performed in a Philips EM 400 at 100 kv. A liquid nitrogen cold stage was used to acquire sharp CBED patterns and to avoid rapid contamina- X-ray data obtained in the present research were similar to those referenced in Table 1 The spacing between layers, H, in the reciprocal lattice can be calculated from the CBED pattern as
where K is the reciprocal of the incident electron wavelength, R is the radius of high order laue ring,· and L is the camera length.
By using above equation, the Y-Fe 2 o3 unit cell is consistently derived from all three primary 'zone axis patterns to be cubic with lattice parameter approximately equal to three times that of the magnetite lattice parameter. Fig. 6 is a series of CBED <110> patterns taken from the same area of a particle during prolonged exposure. Under the convergent electron beam, the ordered structure with lattice parameter of 25A is observed to gradually change to a disordered structure with lattice parameter of 8.33A. This result suggests disordering has occurred so that vacancies are no longer evenly distributed in each unit cell. 
